The histopathological features of 2 atypical epithelial thymomas found in female Han: SPRD rats are described. The neoplasms were characterized by well-circumscribed epithelial nests and islands. One tumour showed local invasion in lymph vessels.
With the exception of BUF/Mna (Yamada et al. , 1973) , WAB (Hinsull & Bellamy, 1977) , W/Nhg (Murray et al., 1985) rats and mastomys (Solleveld, 1981) , thymomas are uncommon findings in laboratory animals. They usually consist of a mixture of epithelial and lymphocytic cells. Exclusively, epithelial tumours are essentially composed of epithelial cells arranged in sheets that show no further differentiation. Formation of well-demarcated islands and nests of epithelial cells, separated by stromal cells, has only been reported in two cases (Abbot & Cherry, 1982; Kuper et al., 1986) . In this paper we describe two thymomas in Han:SPRD rats that consisted completely or partly of epithelial islands.
Case reports
The neoplasms were observed in two female Han:SPRD rats which were included in a life-span study carried out to investigate the spontaneous tumour incidence and spectrum of this strain. One of them, a 24-month-old female, was killed when apathy, emaciation and respiratory distress was observed. At necropsy the rat revealed a greyish-white nodular mass ( Fig. I) in the thoracic cavity cranial to the heart, partly covered by atelectatic cranial lobes of the lungs and without connection to other thoracic organs. No further epithelial tumour was found in this rat. Development of megaoesophagus cranial to the neoplasm was observed. The other female rat, 28-months old, was found dead. Necropsy showed a neoplastic greyish-white mass (about 35 mm in diameter) in the precardial mediastinum. Atelectasis of lung lobes due to pressure by the tumour and a small amount of bloodstained serous fluid were further gross findings in the thoracic cavity. Formalin fixed specimens from different locations of both tumours were embedded in paraffin, sectioned at 5 /Lm and stained with haematoxilin and eosin (HE).
Histology
The neoplasm of the 24-month-old Han:SPRD rat consisted of epithelial islands and nests of different size (Fig. 2) , separated by a dense fibrous stroma, which was focally invaded by tumour cells. Remnants of thymus were not found in several sections of the tumour, but compressed lymphatic tissue, belonging to mediastinal lymph nodes was present in some of them. Invasion of the mediastinal lymph nodes was not observed. The majority of the epithelial islands showed marked central necrosis. In larger islands, central necrosis developed to such an extent that only a small peripheral rim of intact epithelial cells remained. Calcification was a common feature of the central necrotic areas. Cells had vesicular, oval, slightly basophilic nuclei in some parts of the neoplasm, while in other locations there was an admixture with cells, that had more pleomorphic, darkly stained nuclei. Focally, epithelial islands consisted almost completely of the latter cell-type. Scattered among these cells, some vacuolated cells were occasionally observed. Three to five mitotic figures (in a 25 x objective field) were found. The neoplasm had an incomplete fibrous capsule that was focally invaded by tumour cells. In the periphery of the neoplasm, invasive growth of the tumour into lymphatic vessels (Fig. 3) was frequently noted. The second neoplasm, found in the 28-monthold female, showed the characteristic histological appearance of epithelial thymoma in most locations. It consisted of broad sheets of loosely arranged, randomly distributed epithelial cells, mixed with few accumulations of lymphocytes. Additionally, well-demarcated islands of epithelial cells were observed in the central parts of this tumour (Fig. 4) . They were embedded in a loose, oedematous connective tissue that was slightly infiltrated by lymphocytes, macrophages and granulocytes. The neoplasm had a complete connective tissue capsule. The centre of the tumour was occupied by cystic spaces of different size, filled with eosinophilic fluid. Some of the spaces extended between the areas with the epithelial islands (Fig. 4) . Cells had vesicular, round nuclei, that were more densely packed ( Fig. 5 ) and occasionally distinctly palisaded at the margins of some epithelial islands. Central degeneration was present in a number of the epithelial islands (Fig. 5) . No mitotic figures were found.
Discussion
Despite the histomorphological appearance atypical for epithelial thymoma, the thymic origin of the tumour found in the 24-month-old female Han:SPRD rat is strongly suggested by its typical location and the lack of connection to other thoracic organs. A metastatic origin can also be excluded, because the rat revealed no further epithelial tumours. The observation of well-demarcated epithelial islands within an otherwise typical epithelial thymoma in the 28-month-old female supports the conclusion that the closely resembling epithelial structures of the neoplasm found in the first rat also originate from the thymus. Thymic tumours with comparable formation of well-circumscribed islands and nests of epithelial cells have been described in a CD rat (Abbot & Cherry, 1982) and a Wistar (Cpd:WU) rat (Kuper et al., 1986) . Both neoplasms differ in some respects from the neoplasms in the present report. The thymoma of the CD rat had metastasized to different organs (kidney, adrenal gland) in the abdominal cavity and invasion of the lungs and diaphragm was observed (Abbot & Cherry, 1982) . Signs of malignancy, including invasion of peripheral lymphatic vessels, focal pleomorphism of cells as well as a high number of mitotic figures, were observed in the tumour of the 24-month-old female. However, distant metastases and invasion into adjacent organs were not found. In the tumour of the 28-monthold rat, signs of malignancy such as cellular pleomorphism, high number of mitotic figures and invasiveness or metastases were absent. In the thymoma of the Wistar rat (Kuper et al., 1986) squamous differentiation with keratin formation was obvious. Although differentiation into a layer of basal cells and centrally located cells was indicated in few epithelial islands of the thymoma found in the 28-month-old female, a distinct squamous differentiation was not evident. Epithelial islands in the neoplasm of the younger female lacked any further differentiation.
The few reports in the literature (Abbot & Cherry, 1982; Kuper et al., 1986) and the histopathological findings in Han:SPRD rats reported here show that atypical histological variants of epithelial thymoma may occur in laboratory rats and that some of these clearly reveal properties of malignant neoplasms. 
